Vascular lesions were reviewed in 13 autopsied infants with congenital defects of maternal rubella. The characteristic finding was intimal fibromuscular proliferation. The internal elastic lamella and media were almost always unchanged, even in the presence of a greatly thickened intima. These arterial changes appeared to be unlike other vascular lesions described in infancy.
THE ASSOCIATION of congenital de- fects and maternal rubella was first described by Gregg in 1941.1 Subsequent studies have confirmed the association, and abnormalities of nearly every organ system have been described following the 1964 rubella epidemic in the United States.Y Patent ductus arteriosus has been considered the most common cardiac malformation5; but Rowe6 emphasized the frequency and importance of pulmonary artery stenosis. In spite of the frequency of cardiovascular disease in the congenital defects of rubella, detailed examination of the vascular system has been limited to isolated case reports. 7- The present study reviews the vascular changes in a group of autopsied infants with CONGENITAL RUBELLA SYNDROME frequent, were similar in type. OInly in case 9 were changes seen in the small muscular pulmonary arteries.
Aneurysmal dilatation of the affected arteries was found in the right iliac artery in case 5 and in a major pulmonary branch in case 7. Sections of these vessels showed disruption and thinning of the media in addition to intimal proliferation (fig. 2 ). Similar changes wvere present in branches of the right coronary artery in case 9, but here there was stenosis instead of dilatation ( fig. 3 ).
Intimal proliferation was found in the pulmonary artery and its major branches in the two infants (cases 7 and 9) with clinically diagnosed peripheral pulmonary stenosis ( fig.  4) . In a third infant (case 11) in whom clinical studies were incomplete, the only lesions were organized and fresh pulmonary emboli. The most widespread and severe changes were seen in case 9 ( fig. 5 ). Stenosis No vascular lesions were found in the two stillborn infants that were autopsied prior to 1964. The placentas of infants with conigenital rubella showed no specific lesions, but an area of diffuse intimal proliferation identical to that seen in the autopsied cases was found in a single umbiical aIrtery.
Comment
The findings in the present series of infants confirm and extend the previous descriptions of vascular lesions in the rubella syndrome. Shortly after Gregg's report, Swan12 examined the patent ductus arteriosus in three infants with a history of maternal rubella. He found the internal elastica ill-defined or absent and an absence of intimal proliferation. The first case of peripheral pulmonary artery stenosis in the rubella syndrome with histological documentation was reported by Franch and Gay.7 Among the findings were sclerosis and intimal proliferation in the pulmonary artery.
Recently, additional cases have been reported. Campbell has described marked intimal proliferation in the pulmonary and numerous systemic arteries, and focal loss of the elastica in an infant with pulmonary artery stenosis.8 Another case with intimal proliferation in the renal arteries and histological evidence of systemic hypertension has been reported by Menser and associates.9 Lesions in the pulmonary artery, aorta, and often systemic arteries were also mentioned in a review of cerebral lesions in the rubella syndrome. 13 The characteristic vascular alteration in the present cases was striking intimal proliferation. The arterial structure was preserved, and changes in the media and internal elastica were infrequent even at sites of severe intimal thickening. Stenosis or dilatation of the artery was also uncommon, and no lesions were found in arterioles or veins. The severity of involvement varied. Severe and extensive lesions were present in four infants; lesser changes-but usually multiple-were noted in Although pulmonary artery stenosis was not identified in the gross specimens, and even severe lesions did not appear to occlude the vascular lumen significantly, it seems probable that the physiological alterations in these infants were related to these vascular lesions. Furthermore, hypertension was documented in the infant with renal artery stenosis (case 11), and it seems likely that undiagnosed intrauterine rubella infection may be the etiology of hypertension due to renal vascular "anomalies" in many infants and children.
Tbndury and Smith'4 have described occasional endothelial necrosis in the arteries, capillaries, and veins of rubella-infected embryonic and fetal specimens. We found a vascular lesion in one of the five premature stillborn infants, a single focal alteration in an umbilical artery, but no significant changes in the placental tissue. It has been suggested that the severity of the vascular lesions (peripheral pulmonary artery stenosis) increases with age'5; the present data appear to support this impression. The proliferative lesions in the arteries of these infants appear to be unique, but their pathogenesis is unknown. It is not possible histologically to distinguish between the response of earlier endothelial injury, and the results of chronic intracellular infection. Nevertheless, the latter hypothesis is attractive because rubella virus has been cultured from some infants for long periods, and because cellular proliferation is such a characteristic CONGENITAL RUBELLA SYNDROENIE host response of the fetus and infant to other viral infections. Furthermore, calcification is a prominent sequela of necrosis at this age, and the absence of mineralizationf-13, 16 or an inflammatory infiltrate suggests that necrosis Figure 6 Iliac artery branch, case 9. The ltnmen of this artery is nearly occluded, but the media and internal elastica remain unaltered. Several other muscular branches of the iliac artery showed simrtilar changes. Hematoxylin and eosin, reduced from x 120. We have studied one previous case in which the vascular lesions were identical to the present findings. This 18-month-old infant had multiple malformations and was mentally retarded and hypertensive. As in our case 11, the main lesion was in the descending aorta, but the stenosis involved both renal ostia. There was no history of maternal rubella, but subclinical infection can never be excluded. A similar case of maternal "flu" and arteriosclerosis in a 7-week-old infant suggest that the first description of vascular lesions in congenital rubella may 
